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(54) Apparatus and process for extruding a profile on a glazing and glazing liaving extruded 
profile 

(57) Apparatus for extruding a profile on a glazing 
comprising drive means on which is mounted an extru- 
sion head (2) with an extrusion nozzle (4) and means 
(22) for rotating the nozzle (4) relative to the drive 
means. The apparatus may be used in a process which 
comprises extruding the profile through the nozzle (4) 
while it is being moved by the drive means along a first 
edge of a glazing, around a comer of the glazing and 
along a second edge of the glazing, the nozzle (4) being 
rotated relative to the drive means as it moves around 
the corner. The extruded profile comprises a first edge 
portion extending along a first edge of the glazing, a 
sharp comer portion extending around a sharp comer 
of the glazing and a second edge portion extending 
along a second edge region of the glazing, the portions 
of the profile being continuous. 
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Description 

[0001] The present invention relates to apparatus and 
processes for extmding profiles on to glazings, and glaz- 
ings having extruded profiles. 
[0002] It is known to provide glazings, in particular ve- 
hicle glazings, with extruded profiles around the margin 
of the glazing. Profiles on vehicle glazings act as weath- 
er seals, and improve the appearance of glazings when 
the glazings are in position in a vehicle body. Profiles 
may also be used to receive and retain an adhesive 
bead used in fixing the glazing in position in the vehicle 
body. The material used for extruded profiles usually 
comprises a suitable polymer, for example, poly- 
urethane or a thennoplastic elastomer. 
[0003] The conventional extrusion process for extrud- 
ing polymer profiles on to glazings, usually involves ex- 
truding the polymer material through an extrusion noz- 
zle, incorporated in an extrusion head, whilst the head 
is driven along a path along which it is desired to extrude 
the profile. The extrusion head is usually driven by a ro- 
bot which is programmed to follow the extrusion path. 
[0004] Unfortunately, there are disadvantages asso- 
ciated with conventional extrusion. 
[0005] When extruding a profile on a curve, for exam- 
ple around a corner of a glazing, there Is a difference in 
circumference between the inner and outer edge of the 
profile. As a consequence of this, extruded profiles can 
exhibit Imperfections at comers, a problem which is par- 
ticularly acute with sharp comers (i.e. a comer having a 
small radius or width). 

[0006] The problem of extruding on a curve, especial- 
ly around sharp corners, has been addressed in US 5 
108 526. US 5 108 526 discloses a polymer extrusion 
die apparatus wherein polymer is supplied to the die 
head by means of at least one supply line. The supply 
line(s) delivers polymer under pressure to at least one 
supply channel, at least one of which includes means 
forcontrollingthe flow of polymertherethrough. By using 
the means for controlling the flow of polymer through a 
supply channel, the flow of polymer through tiie inner or 
outer portion of the die orifice can be controlled. On a 
corner, the supply channel to the outer portion of the die 
is controlled to have a higher polymerf low than the inner 
portion resulting in an improved profile being extruded. 
[0007] However, there is a further problem in extrud- 
ing profiles on curves, especially extruding around 
sharp comers. Commercially available robots typically 
have six axes of motion which may be insufflcient to al- 
low precise extrusion around relatively sharp comers. 
Thus, It may be difficult to extrude a profile which follows 
the edge of the glazing precisely when the profile is to 
be extmded around a relatively sharp comer. 
[0008] US 5 31 6 829 discloses extruding a profile on 
a glazing and then after extrusion, and in a separate 
step, completing the profile with a complementary com- 
ponent. This is accomplished by using a mould that rests 
on the glazing, connecting the mould to the proflle and 



injecting into the mould a hardenable material which ad- 
heres to the polymer. US 5 316 829 further discloses 
that where a glazing has a pointed comer where it is 
difficult to extrude a profile, it is possible to stop the ex- 

s trusion in the corner, or if the proflle has already been 
produced, to remove the profile after hardening, and to 
complete or repair it by casting the proflle part. 
[0009] This procedure has disadvantages in that 
moulding comer parts In a separate step complicates 

10 manufacturing and is expensive. Furthemnore, a mould- 
ed corner will either consist of a material different to that 
of the extruded proflle, or will consist of the same mate- 
rial but produced using different process parameters to 
those used to produce the extruded profile. As a conse- 

15 quence, the comer portion and the extruded portion of 
the profile may have different material properties includ- 
ing different adhesion properties. For example, they 
may exhibit different wettability to adheslves and/or to 
water (e.g. rain water) and may have different ageing 

20 properties. Also, the primer used to bond the material to 
glass may be degraded by the heat generated by the 
mould, or may consist of a different material and there- 
fore the adhesion value may be different from that of the 
extruded proflle. Such a difference in materials proper- 

25 ties and/or adhesion properties results in the profiled 
glazing being less reliable in use and in the interface 
between the comer portion and extruded portion being 
visible as a seam in the profile. A seam in the profile is 
unattractive and, therefore, undesirable in a commercial 

30 product. 

[0010] An aim of the present invention Is to address 
the problem of extruding around ounces, especially 
sharp comers, and to mitigate disadvantages associat- 
ed with the prior art. 

35 [001 1 ] The present Invention accordingly provides, in 
a first aspect, apparatus for extruding a profile on a glaz- 
ing, the apparatus comprising an extrusion head having 
an extrusion nozzle through which the profile may be 
extruded, the extrusion head being mounted on drive 

40 means for moving the extrusion head, characterised by 
rotation means arranged to rotate the extrusion nozzle 
relative to the drive means. 

[0012] This Is advantageous because rotating the 
nozzle relative to the drive means allows the extrusion 

45 head to extrude around corners, especially sharp cor- 
ners. Thus, a continuous profile may be extruded 
around comers, which will tend to provide a more relia- 
ble part because the comer profiles wilt be made of the 
same material (extruded under very similar processing 

50 conditions) to at least part of the rest of the profile. 
[001 3] The drive means will usually comprise a robot. 
If the drive means comprises a conventional robot with 
six axes of movement, the Independent rotation axis will 
provide a seventh axis of movement associated with the 

55 extrusion head. . 

[0014] Nonmally, the extrusion head will further com- 
prise an Inlet for coupling the head to a supply of the 
material to be extruded. In such a case, it is advanta- 
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geous If the rotation means Is arranged to rotate the ex- 
trusion nozzle relative to the Inlet, because then the inlet 
and material supply (and/or a material supply hose cou- 
pled to the inlet) need not rotate when the nozzle does. 
Rotation relative to the inlet may be achieved If the ro- 
tation means comprises a shaft connected to the nozzle 
at a one end and rotatably mounted to the inlet portion 
of the extmsion head at the other end. 
[0015] Preferably, the rotation means is arranged to 
rotate the extrusion nozzle about an axis passing 
through the body of the extrusion head. More preferably, 
the rotation means is an-anged to rotate the extrusion 
nozzle about an axis passing through the extrusion noz- 
zle, most preferably through the centre of the extrusion 
nozzle. 

[0016] The apparatus may further comprise a motor 
for rotating the rotation means. The motor will preferably 
be controllable via the robot controller (i.e. the pro- 
gramme and/or processor which controls the robot it- 
self). 

[0017] To improve the flow of the material to be ex- 
truded, the apparatus may further comprise heating 
means to maintain the material to be extruded at a pre- 
determined temperature. 

[0018] The part of the apparatus which is most use- 
fully maintained at a p re-determined temperature is the 
extrusion nozzle. If present, the inlet and/or the shaft 
may also be maintained at a pre-detemnined ternpera- 
ture (which may be the same or different to the temper- 
ature of the nozzle) by the heating means. 
[001 9] The Invention also provides an extrusion head 
for extruding a profile on to a glazing, the extrusion head 
comprising an extrusion nozzle through which the profile 
may be extruded, characterised by rotation means f omn- 
ing part of the extrusion head, the rotation means being 
arranged to rotate the extrusion nozzle. 
[0020] The present invention provides, in a second 
aspect, a process for extruding a profile on to a glazing 
comprising, extrudjhg the profile through an extrusion 
nozzle while the extrusion nozzle Is being moved by 
drive means along a first edge region of the glazing, 
around a corner region of the glazing and along a sec- 
ond edge region of the glazing, characterised by rotating 
the extrusion nozzle relative to the drive means as the 
extrusion nozzle is moved around the corner region of 
the glazing. 

[0021 ] This Is advantageous because the process will 
thereby provide a continuous profile which will have sub- 
stantially identical material properties in the corner and 
edge portions of the profile, and which will, therefore, 
improve the reliability of the profile. 
[0022] Glazings on which profiles are extruded may 
be flat or curved and it is advantageous if the profile is 
extruded whilst the extrusion nozzle is rotated about a 
rotation axis which is maintained in a substantially or- 
thogonal (i.e. perpendicular) orientation to the surface 
of the glazing as the profile is being extruded. 
[0023] However, in some embodiments of the inven- 



tion, the angle of the rotation axis may be varied away 
from an orthogonal orientation as the nozzle moves 
along the extrusion path. This is advantageous because 
the rotation of the nozzle about the rotation axis can 

5 thereby be advanced or delayed before approaching a 
comer, which provides finer control over the profile, and 
may enable even narrower corners to be extruded. The 
angle of the axis with respect to the surface of the glaz- 
ing will usually be varied in the plane of the extrusion 

10 path. 

[0024] Preferably, the process further comprises 
maintaining the material to be extruded at a pre-deter- 
mined temperature before extmsion. The pre-deter- 
mined temperature will depend on the properties of the 

IS material to be extruded and, usually, the pre-detennlned 
temperature will be in the range 30" C to 240" C. For 
example, the pre-detemnined temperature may be in the 
range 30" C to 1 40" C or in the range 140° C to 240" C. 
[0025] The material extruded by the process will nor- 

20 rnally be a polymer material, comprising, for example, 
polyurethane (In which case the pre-detemnined tem- 
perature range is preferably In the range 30 'C to 140'C) 
or a themnoplastic elastomer (in which case the pre-de- 
termined temperature range is preferably in the range 

25 1400C to 240'C). Especially suitable themioplastic pol- 
ymers are vulcanised thermoplastic polymers, for exam- 
ple those sold under the trade name FORPRENE. 
[0026] Glazings having extruded profiles obtainable 
by the process of the invention, have uses in buildings, 

30 but will be most often used in vehicle glazings. Vehicle 
glazings include windscreens, back windows (often re- 
ferred to as backlights), side windows or sunroofs. 
[0027] Accordingly, the present invention provides, in 
a third aspect, a glazing having an extruded profile, the 

35 extruded profile comprising a first edge portion extend- 
ing along a first edge region of the glazing, a sharp cor- 
ner portion extending around a sharp comer region of 
the glazing and a second edge portion extending along 
a second edge region of the glazing, characterised in 

^ that the first edge portion, the sharp corner portion and 
the second edge portion are continuous. 
[0028] A continuous profile is advantageous because 
the first edge portion, the corner portion and the second 
edge portion will have substantially Identical materied 

^ properties, whk:h Improves the reliability of the profile. 
Furthemnore, a continuous profile will have no seams 
between the edge portions and the corner portion whk:h 
improves the attractiveness of the profile. 
[0029] The sharp comer portion of the profile will usu- 

so ally have a radius of 5 cm or below, more usually of 3 
cm or below and most usually of 2 cm or below. 
[0030] The profile will usually comprise a polymer, for 
example polyurethane or a themnoplastic elastomer (es- 
pecially a vulcanised thermoplastic elastomer). 

S5 [0031] By way of illustration, embodiments of the 
present invention will now be described in more detail 
with reference to the accompanying drawings in which: 
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Figure 1 shows a vertical section through an extru- 
sion head according to the invention. 
Figures 2a, 2b and 2c show schematically, in plan 
view, a polymer profile being extruded on to a glaz- 
ing by a process according to the invention. 
Figure 3 shows a vertical section through an extrud- 
ed profile according to the invention. 

[0032] Referring to Figure 1 , an extrusion head 2 com- 
prises a structural cage 1 2 of support struts 1 4, an upper 
support plate 1 6 and a lower support plate 1 8. The lower 
support plate 18 is hollow and contains gears (not 
shown) used in the transmission system 20. An inlet por- 
tion 8 is mounted on the support cage 1 2 (for clarity, the 
mounting are not shown) and has an inlet 9 for coupling 
the inlet portion 8 of the head 2 to a supply of the material 
to be extruded. The material will usually be supplied to 
the head through the inlet 9 by a hose (not shown). 
[0033] A hollow shaft 6 is coupled to the inlet portion 
8 by means of a rotation joint 1 0 which allows the shaft 
to rotate, relative to the inlet portion 6, about a rotation 
axis A. In the embodiment illustrated, the rotation axis 
A coincides with the longitudinal axis of the nozzle 4 and 
the shaft 6. 

[0034] The hollow shaft 6 ends with an extrusion noz- 
zle 4 through which the profile (not shown) may be ex- 
truded. The internal arrangement of inlet portion 8, shaft 
6 and extrusion nozzle 4 is such that material to be ex- 
truded will, under pressure, flow from the inlet portion 8 
through the shaft 6 (whether stationary or rotating rela- 
tive to the inlet portion 8) and through extrusion nozzle 4. 
[0035] The hollow shaft 6 is coupled by a transmission 
system 20 (part of which hidden In Figure 1 by lower 
support plate 18) to an electric motor 22 which drives 
the rotation of shaft 6 and nozzle 4. The shaft 6 rotates 
in a collar 24 where the shaft passes through the lower 
support plate 18. 

[0036] A pantograph shock absoriser 26 (which com- 
prises a spring mechanism not shown in Fig. 1) is cou- 
pled to the shaft 6 between the collar 24 and the nozzle 
4. The pantograph 26 is used to keep the pressure of 
the nozzle 4 against the glass surface constant and thus 
to maintain a constant distance between the nozzle and 
the glass surface, independently of any imperfection (e. 
g. waviness) of the glass edge. 
[0037] The areas of the extrusion head 2 which wilt 
be in contact with the material to be extruded, especially 
the Inlet 9, inlet portion 8, shaft 6 and nozzle 4 are ther- 
mo-regulated by heaters (not shown) capable of main- 
taining a pre-detennined temperature in the range room 
temperature to about 300° C, The other components of 
the extrusion head 2 which are not heated (and/or which 
may be adversely affected by heat) will usually be insu- 
lated. 

[0038] The extrusion head 2 as shown in Figure 1 is 
fixed to the mounting flange 28 of the operating ami of 
a robot. The robot is used to drive the extrusion head 
over the desired extrusion path. Typical commercially 



available robots have six rotation axes. The extrusion 
head 2 when fixed to a commercially available robot pro- 
vides a seventh and independent (i.e. separate to other 
axes of rotation, for example, the rotation axes of the 

5 robot) rotation axis for improved flexibility and control of 
extrusion, especially around sharp corners of glazings. 
Usually, the robot will be used to control the rotation of 
the nozzle 4 of the extrusion head 2 by connecting the 
motor 22 to the robot (not shown). 

10 [0039] During the process of extmslon using the ex- 
trusion head 2, the axis A will usually be maintained sub- 
stantially orthogonal to the surface of the glazing. How- 
ever, it may be advantageous to vary the angle between 
the axis (i.e. the independent rotation axis) and the sur- 

15 face of the glazing so as to provide finer control overthe 
extruded profile. 

[0040] The process of extrusion of a profile on to a 
glazing (whk:h will usually be either fiat or curved glass) 
Is shown schematically in Figures 2a, 2b and 2c. Refer- 

20 ring to Figure 2a, a sheet of glass 30 intended as a ve- 
hicle glazing has substantially the shape of a trapezium 
(in practice, the glazing 30 will be bent (i.e. curved) and, 
in consequence will have slightiy curved edges). An ex- 
trusion nozzle 4 (for clarity only the extrusion nozzle 4 

25 of the extrusion head 2 is shown in Figure 2) is driven 
along the tower edge 32 of the sheet of glass 30 by a 
robot (not shown). As it is so driven, a polymer profile 
34 of a vulcanised thermoplastic elastomer (obtained 
from So.F.Tter Sri and supplied under the trade name 

30 FORPRENE) is extruded along the lower edge 32 by 
the extrusion nozzle 4 until the nozzle 4 has reached the 
comer 36 of the sheet of glass 30 (refening to Figure 
2b). 

[0041] At the comer 36 of the sheet of glass 30, the 
35 extrusion nozzle 4 Is rotated so that It is orientated to an 
extrusion path along the right side edge 38 of the sheet 
of glass 30. The robot drives the extrusion nozzle 4, and 
the nozzle 4 extrudes polymer profile 34, along the right 
side edge 38. 

40 [0042] As is shown in Figure 2c, polymer profile 34 is 
extruded continuously from the extrusion nozzle 4 whilst 
it is driven along the lower edge 32, around the comer 
36 and along the right side edge 38 so that a continuous 
polymer profile 34 is extruded along those edges and 

^ around the sharp comer 36. The polymer profile 34 will 
be seamless around the corner and the portions of the 
profile before, around and after the comer will have sub- 
stantially the same material properties including sub- 
stantially the same adhesion properties. 

50 [0043] Refemng to Figure 3, a polymer profile 40 ex- 
truded on to the edge of a vehicle glazing 42, of bent 
and toughened glass, comprises a lip portion 44 project- 
ing over the edge of the glazing and a spacing portion 
46 projecting substantially vertically from the surface of 

55 the glazing 42. When the glazing 42 is glazed into an 
opening in a vehicle body (not shown), the spacing por- 
tion 46 is intended to space the glazing 42 from the ve- 
hicle body. The lip portion 44 is intended to contact an 



4 



7 



EP1 236 559A1 



8 



9. A process for extruding a profile on to a glazing 
comprising, extruding the profile through an extm- 
sion nozzle while the extrusion nozzle is being 
moved by drive means along a first edge region of 

5 the glazing, around a comer region of the glazing 
and along a second edge region of the glazing, 
characterised by rotating the extrusion nozzle rel- 
ative to the drive means as the extrusion nozzle is 
moved around the comer region of the glazing. 

10 

10. A process as claimed in claim 9, wherein the extm- 
sion nozzle is rotated about a rotation axis which is 
maintained in a substantially orthogonal orientation 
to the surface of the glazing as the profile is being 

'5 extruded. 

1 1 . A process as claimed in claim 9 or claim 1 0, further 
comprising maintaining the material to be extruded 
at a pre-detemnlned temperature before extrusion. 

20 



opposed part of the vehicle boy and bend around the 
edge of the glazing 42 so as to space the glazing effi- 
ciently in the opening provided in the vehicle body, fomri 
an Improved weather seat and to protect the edge of the 
glazing 42. The polymer profile comprises a vulcanised 
thermoplastic elastomer but may alternatively be 
formed by extrusion using any other material known to 
be suitable for extruding profiles on to glazings, for ex- 
ample, polyurethane. 



Claims 

1. Apparatus for extruding a profile on a glazing, the 
apparatus comprising 

an extrusion head having an extrusion nozzle 
through which the profile may be extruded, 

the extrusion head being mounted on drive 
means for moving the extrusion head, character- 
ised by 

rotation means arranged to rotate the extru- 
sion nozzle relative to the drive means. 

2. Apparatus as claimed in claim 1 , wherein the drive 
mearis comprises a robot. 

3. Apparatus as claimed in claim 2 or claim 3, wherein 
the extrusion head further comprises an inlet for 
coupling the head to a supply of the material to be 
extruded. 

4. Apparatus as claimed in claim 3, wherein the rota- 
tion means is arranged to rotate the extrusion noz- 
zle relative to the inlet. 

5. Apparatus as claimed in any of the preceding claims 
wherein the rotation means is an^anged to rotate the 
extrusion nozzle about an axis passing through the 
body of the extrusion head. 

6. Apparatus as claimed in claim 5, wherein the rota- 
tion means is anranged to rotate the extrusion noz- 
zle about an axis passing through the extrusion noz- 
zle. 

7. Apparatus as claimed in any of the preceding 
claims, further comprising heating means to main- 
tain the material to be extruded at a pre-detemnined 
temperature. 

8. An extmsion head for extruding a profile on to a 
glazing, the extmsion head comprising 

an extrusion nozzle through which the profile 
may be extruded, characterised 

by rotation means fomning part of the extru- 
sion head, 

the rotation means being arranged to rotate 
the extrusion nozzle. 



12. A process as claimed in claim 11 , wherein the pre- 
detennined temperature is in the range 30''C to 
240°C. 

25 13. A process as claimed In 12 wherein the pre-deter- 
mlned temperature is in the range 30"C to MO'^C. 

14. A process as claimed in claim 12 wherein the pre- 
detemiined temperature is in the range 140''C to 

30 240**C. 

15. A process as claimed in any of the claims 9 to 14. 
wherein the material to be extruded comprises poly- 
urethane or a thermoplastic elastomer. 

35 

16. A glazing having an extruded profile, the extruded 
profile comprising a first edge portion extending 
along a first edge region of the glazing, a sharp cor- 
ner portion extending around a sharp comer region 

40 of the glazing and a second edge portion extending 
along a second edge region of the glazing, charac- 
terised-in that the first edge portion, the sharp cor- 
ner portion and the second edge portion are contin- 
uous. 

45 

17. A glazing as claimed in claim 1 6, wherein the sharp 
comer portion of the profile has a radius of 5 cm or 
below. 

50 1 8. A glazing a claimed in claim 1 6 or claim 1 7, wherein 
the polymer comprises polyurethane or a thenmo- 
plastlc elastomer. 
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